Background: In this study, a maternal health care service is analyzed under the components of place of delivery (POD). POD is highlighted as 'home delivery' and 'institutional delivery'.
INTRODUCTION
Maternal health care is a crucial part of any health care system. Health care that a woman receives during pregnancy, at the time of child birth and soon after, is important for the survival and well-being of mother and the new born. Utilization of maternal health services is a complex behavioral phenomenon. Empirical studies of preventive and curative services have often found that use of health services is related to the availability, quality and cost of the services, that will undoubtedly influence on individual's decision. Other factors, such as the social structure, health belief and personal characteristics of the users and the community are also determining factors (Anderson & Newman, 1973; Kroeger, 1983; Becker et al, 1993; Sarin, 1997) . Use of maternal health care services is an effective approach to reducing the risk of maternal morbidity and mortality.
Reports show that more maternal deaths are due to absence of adequate number of place of delivery (POD) and skilled assistance. So, regarding the maternal health care services, t his study focuses on the importance of a POD as maternal health care services. The objective of delivery at a health institute is to protect the life and health of the mother and her child by ensuring safe and hygienic condition during deliveries. In this study, POD is highlighted as 'home delivery' and 'institutional delivery'. Institutional delivery meaning delivery in health institute which includes all type of facilities in government/ private hospitals/hospital running by NGO's/clinics/ centers or other health institutions. Delivery at home includes respondent's home or others (non-health institutions).
According to official data, the ratio for 1990 to 1996s, the MMR stood at around 539 deaths per 100,000 live births (WHO, 1996) Health and Population (MOHP) [Nepal], New ERA, and ICF International Inc., 2012) . This fact is a serious obstacle to reduce maternal mortality as women get less facility at home than in a health facility.
There has been considerable debate in the literature as to whether the mere provision of health services will lead to increase utilization? (Magadi, Madise and Rodrigues, 2000; Obermeyer, 1993; Becker, Peters, Gray, Gultiano and Blake, 1993) . Provision of services may not be enough, as people will not make use of the available services if they do not have the perceived need to use them.
Therefore, it has been argued that utilization of health services is affected not only by access but also by demand for services. People must be made aware of the importance and benefits of using such kind of services. Hence even after controlling for the availability of resources, some women are more likely to use maternal health services than others. This suggests that characteristics of health services may not be the only explanatory factors. Therefore the present study will examine the impact of socio-economic and demographic characteristics to explain why some women are more likely to use maternal health services during pregnancy while others are not.
Review of the papers pertaining to the factors with use of MHCS utilization, logistic regression model has been frequently applied. Some examples are evident from paper published by Elo (1992) ; Becker et al. (1993); Matsmura and Gubhaju (2001); Latemo (2003) ; Thind, Mohini and Banarjee (2008) ; Adeleke and Adepoju (2010); . Many studies reported that increased income positively affects utilization of health care services (Elo, 1992; Chakraborty, Islam, Chowdhury, Bari and Akhter, 2003) . Women from poor wealth index may have difficulty in paying for household cost and are less likely to use maternal health services. (Gabrysch and Campbell, 2009) Studies also indicate that women, whose husband has higher status occupation, are more likely to use maternal health services. This is because such occupation is usually associated with greater wealth, making it easier to bear the cost of health care. A study in Nepal has shown that women are less likely to use maternal health services, when they do not have personal control over finance (Gage and Calixte, 2006; Fruta and Salways, 2006) . It suggests that an interaction between autonomy and family wealth index produces maternal health service utilization.
This study has made an effort to identify the predictors of place of delivery (health institute/ home) by developing a logistic regression model. Predicted probabilities for delivery at health institute, another logistic regression was fitted with some important variables (highest education level, wealth index and place of residence). It is displayed by graph. Besides, to get a better understanding of why women do not give birth at a health institute, reason of not delivery in health institute is also analyzed.
MATERIALS AND METHODS

Data
The data for this study is chosen from the Demographic Health Survey (DHS 
Data analysis
Descriptive analysis is performed to observe the difference in delivery at health institute with respect to different variables, which are likely to be associated with it. For building of suitable statistical models, various types of models were explored and different measure of models adequacy test were applied. Finally, two logistic regression models were developed separately for 2006 and 2011 NDHS data to assess the influence of predictors on use of place of delivery. 
Model adequacy test
Several standard measures of model adequacy tests have been considered in order to examine how well the fitted models match the observed data. The overall fit of the model is assessed using the log likelihood (LL) statistics. The Hosmer-Lemeshow goodness of fit statistics (Hosmer & Lemeshow, 2000) 
RESULTS
Descriptive analysis
Some descriptive analysis are performed to examine the difference in place of delivery with respect to different relevant variables which can be linked to POD and changed in POD observed in 2011 NDHS compared to 2006 NDHS. Table 1 showed that the proportion of delivery at health institute increased from 19 percent in 2006 to 40 percent in 2011 even though 60 percent of women gave birth in home. 
Statistical modeling
Forward stepwise procedure is used to determine which of the predictors should be included in the model. First step in the process is usually to assess the significance of predictors in the model.
This usually involves formulation and testing of statistical hypotheses to determine whether the independent variables in the model are significantly associated to the response variable. The change in deviance follows a chi-square distribution with 13 (14 for 2011 NDHS) degree of freedom and measures how well the independent variable affect the outcome or response variable. In this study chi square = 1248.316 (1258 for 2011 NDHS) with p value <0.001. This is a test of null hypothesis that adding the predictors to the model has not significantly increased our ability to predict the delivery at health institute. Hence it indicated that, we reject the null hypothesis and we may infer that at least one and perhaps most of the coefficients are different from zero and we may infer as a whole the predictors have significant contribution to predict the response variable. The overall fit of the model is assessed using the log likelihood (LL) statistics. In this analysis rather than reporting log likelihood itself, the value is multiplied by -2 (-2LL, which has an approximately chi square distribution). At the final stage -2LL should be less than the value when only constant is included in the model (lower value of -2LL indicates that the model is predicated the outcome variable more accurately). When only constant was included, -2LL=4059.276 (5476.686 in 2011 NDHS) but when other variables have been included, this -2LL has been reduced to 2810 .96 (3950.213 in 2011 . This reduction tells us that the model is better predicting output variable than it has only the constant included. In the above fitted models, the p values are highly significant so we can say that over all model is predicting POD significantly better than it was only constant included. 
Model parameter estimates and their interpretations
Wealth index
Poorest ( In addition, Cook's distance is proposed to measure the effect of excluding any specific observation on the set of parameter estimates. Cook (1977) gives the value of D, d>1 identifies cases that might be influential. Multicollinearity in the constructed model is assessed through the examination of tolerance and Variance Inflation Factors (VIF). VIF's are low for both estimated models (VIF < 1.8). Therefore the models do not suffer from the problem of multicollinearity. Based on these, we may conclude that the model performance is good. Thus, from the above goodness of fit tests and diagnostic checking, we can say that the model is adequate.
Predicted Probabilities for Place of delivery
Predicting probabilities for delivery at health institute, another logistic regression was fitted with highest education level, wealth index and place of residence as independent variables for both surveys. It is displayed by graph. Figure 4 shows that in all wealth indexes, probability for delivery at health facility for primary education in rural areas is less than for no education in urban areas. Similarly secondary/higher education in rural area is less than primary education in urban areas. It showed that even though less in education level, women from urban areas are more likely to deliver in health institute than women from rural areas. It may be due to the easy access of the health services in urban areas than rural areas. Besides, to get a better understanding of why women do not give birth at a In both survey, lack of awareness appears to be the most important factor for not delivery at health institute (64 percent in 2006 NDHS, 57 percent in 2011 .
DISCUSSION
This study investigates the factors that are associated with place of delivery. We now turn to discussion on our findings based on the result of estimation of the logistic regression model. significant predictor of increased utilization of health services (Bhatia and Cleland, 1995; Becker et al., 1993; Celik and Hotchkiss, 2000; Obermeyer, 1993) . There are a number of reasons that education of women has a significant positive relation with maternal health care utilization. Educated women are more likely to realize the benefits of using maternal health services. Therefore, they are more likely to use the services. In addition, education may enhance female autonomy, hence, increasing women's ability to make decisions regarding their own health. Strong association has been found between wealth index and the use of health institute as place of delivery in both survey which is also supported by other studies (Celik and Hotchkiss, 2000; Babalola and Fatusi, 2009 Bangladeshi showed that women with parity of five or more were seen to have a low health seeking behavior when compared to those who had only one child. The possible explanation could be women who have more children usually do not have enough time to go to the health services. In addition to this as the number of children in the household increase there will also be scarcity of resources (Chowdhury, Islam, Gulshan and Chakraborty, 2000) .
Urban-rural place of residence served as a control for the study and was used as a proxy for availability and accessibility of health services. Urban rural place of residence emerged significant for place of delivery. The odds ratio suggests that compared to women who lived in rural areas, women who resided in urban areas were about 1.8 times more likely to have delivery in health institute, which is slightly higher based upon 2006 data (OR 1.6). This implies that availability and Nep. J. Stat., Vol. 1, 2017
Factors affecting maternal health care services utilization in Nepal 70 www.tucds.edu.np accessibility of health services are important in decisions to seek care. We find that antenatal care is a key determinant of whether a woman gives birth at health institute or at home. In general a woman who goes for antenatal care is more likely to deliver at health institute than a woman who does not go for antenatal checkup. The odds ratio indicates that the women having antenatal care by SBA are likely to have 5.77 times higher to deliver at health institute compared to women having ANC by no one for 2006 NDHS which is lower than 2011 NDHS (OR 7.1). The important finding of this analysis is that in both survey, probability for delivery at health institute for primary education in rural areas is less than for no education in urban areas. Even though less in education level, women from urban areas are more likely to deliver in health institute than women from rural areas. It may be due to the easy access of the health services in urban areas than rural areas (Figure 4 ). 
CONCLUSION
